Sequence-selective DNA binding to the regulatory subunit of cAMP-dependent protein kinase.
The fluorescence of Trp-226 in the regulatory subunit of bovine type II cAMP-dependent protein kinase is unaffected by the binding of cAMP, but is quenched by the binding of 2'-dansyl-cAMP (DNS-cAMP). Up to 67% of the fluorescence of Trp-226 can be quenched by resonant energy transfer to the DNS-cAMP bound to the first site, and 96% of the fluorescence can be quenched by saturating both sites with DNS-cAMP. The observed efficiencies of energy transfer gave a distance of 16 A between Trp-226 and the DNS-cAMP bound at the first site and a distance of 12.7 A between Trp-226 and the DNS-cAMP bound at second site. The fluorescence of Trp-226 was suppressed by incubation of RII with the self-complementary octanucleotide TGACGTCA (CRE) due to binding of the oligonucleotide to RII. A detailed study of the binding equilibrium showed that each RII(cAMP)2 molecule binds 1 molecule of CRE with Kd = 80 nM. The corresponding Kd value for cAMP-depleted RII was found to be 25-fold higher. RII was also found to bind randomly selected DNA fragments with an average Kd value much higher than that of CRE. These observations show for the first time that the binding of oligonucleotide to RII is cAMP-enhanced and sequence-selective.